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(54) POLYMER COMPOUND FOR PHOTORESIST AND METHOD FOR PRODUCING THE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polymer compound for 
photoresist, containing uniformly distributed monomer units, having 
small intramolecular and intermolecular compositional distributions 



s and exhibiting excellent etching resistance. 



R*A SOLUTION: The polymer compound for photoresist is produced by 

"* " %-l ' the copolymerization of a monomer mixture containing three kinds of 

(meth)acrylic acid esters comprising (A) a compound of formula 1 , 
3s «/ : (B) a compound of formula 2 and/or 3 and (C) a (meth)acrylic acid 

(J,, y o ^ * ;i: ester of formula 4 having a substituted adamantane ring (R2, R1 2 and 

r-7*ir(" * n.^-t'' R ^ are each H or a 1~3C hydrocarbon group; R14 is a 6-20C bridged 

i*^-* alicyclic hydrocarbon group; R16 is methyl or the like; R18 and R19 

are each H, hydroxy group, oxo group or carboxy group provided that 
R18 and R19 are not H at the same time; (p), (q), (r) and (s) are each 
0 or 1 ; and p+q+r+s is 2-4). 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) a following formula (1) 
[Formula 1] 

(R' shows a hydrogen atom or a methyl group among a formula.) R 2 shows the hydrocarbon group of a 
hydrogen atom or the carbon numbers 1-3. R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , and R 10 show a hydrogen atom or a 
methyl group independently, respectively, p, q, r, and s show 0 or 1 independently, respectively. p+q+r+s=2-4 
[ however, ] — it is — the acrylic ester which has a lactone ring of 5 expressed - 7 members (meta-), and 
the (B) following formula (2) 
[Formula 2] 
R 11 

CH 2 =c' 

c=o 

0' (2) 

( R 12_ C _ R 13) t 
R14 

(R n shows a hydrogen atom or a methyl group among a formula.) R 12 and R 13 show the hydrocarbon group of 
a hydrogen atom or the carbon numbers 1-3 independently, respectively. R u shows the owner pons alicyclic 
hydrocarbon group of the carbon numbers 6-20. t — the integer of 0-5 — being shown — the acrylic ester 
which has an owner pons alicyclic hydrocarbon group with which it is expressed (meta-), and a following 
formula (3) 
[Formula 3] 

(R 15 shows a hydrogen atom or a methyl group among a formula.) R' 6 — a methyl group or an ethyl group — 
being shown — at least one sort of acrylic ester (meta-) chosen from the acrylic ester which has an 
adamantane ring expressed (meta-), and the (C) following formula (4) 
[Formula 4] 

/' 
CH 2 = c' 

C=0 

o' (4) 




(R 17 shows a hydrogen atom or a methyl group among a formula.) R 18 and R 19 are substituents combined with 
an adamantane ring, and show a hydrogen atom, hydroxyl, an oxo group, or a carboxyl group independently, 
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respectively. Either [ however, / at least ] R' 8 or R ,9 hydroxyl, an oxo group, or a carboxyl group — it is — a 
high molecular compound for photoresist produced by carrying out copolymerization of the monomeric 
mixture which contains three sorts of acrylic ester (meta-) of acrylic ester which has an adamantane ring 
which has a substituent expressed (meta-) at least. 

[Claim 2](Meta) The high molecular compound for photoresist according to claim 1 whose value of a 
solubility parameter by a method of Fedors of acrylic ester (C) is the range of 20.4(J/cm 3 )' /2 - 
23.5(J/cm 3 ) l/2 . 

[Claim 3](Meta) The high molecular compound for photoresist according to claim 1 whose weight average 
molecular weight rates of a copolymerization ratio of acrylic ester (C) are 1 - 50-mol %, and is 
1 ,000-500,000. 

[Claim 4]A high molecular compound for photoresist given in which paragraph of claims 1-3 whose values of 
a solubility parameter by a method of Fedors are the ranges of 1 9.4(J/cm 3 ) l/2 - 24.6(J/cm 3 ) l/2 . 
[Claim 5] (A) A following formula (1) 
Formula 5] 

CH z =c' 

0 V R 2 (1) 




(R 1 shows a hydrogen atom or a methyl group among a formula.) R 2 shows the hydrocarbon group of a 
hydrogen atom or the carbon numbers 1-3. R 3 , R\ R 5 , R 6 , R 7 , R 8 , R 9 , and R 10 show a hydrogen atom or a 
methyl group independently, respectively, p, q, r, and s show 0 or 1 independently, respectively. p+q+r+s=2-4 
[ however, ] — it is — the acrylic ester which has a lactone ring of 5 expressed - 7 members (meta-), and 
the (B) following formula (2) 
[Formula 6] 
R 11 

CH 2 =< 

c=o 

f (2) 
( R 12_ C _ R 13) t 

R14 

(R" shows a hydrogen atom or a methyl group among a formula.) R' 2 and R' 3 show a hydrocarbon group of a 
hydrogen atom or the carbon numbers 1-3 independently, respectively. R 14 shows an owner pons alicyclic 
hydrocarbon group of the carbon numbers 6-20. t — an integer of 0-5 — being shown — acrylic ester 
which has an owner pons alicyclic hydrocarbon group with which it is expressed (meta-), and a following 
formula (3) 
[Formula 7] 
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>0 



(3) 



(R 15 shows a hydrogen atom or a methyl group among a formula.) R 16 — a methyl group or an ethyl group — 
being shown — at least one sort of acrylic ester (meta-) chosen from the acrylic ester which has an 
adamantane ring expressed (meta-), and the (C) following formula (4) 
[Formula 8] 



(R 17 shows a hydrogen atom or a methyl group among a formula.) R 18 and R' 9 are substituents combined with 
the adamantane ring, and show a hydrogen atom, hydroxyl, an oxo group, or a carboxyl group independently, 
respectively. Either [ however, / at least ] R' 8 or R' 9 hydroxyl, an oxo group, or a carboxyl group — it is — 
the monomeric mixture which contains three sorts of acrylic ester (meta-) of the acrylic ester which has an 
adamantane ring which has a substituent expressed (meta-) at least being given to copolymerization, and, 
(Meta) A manufacturing method of the high molecular compound for photoresist obtaining an acrylic ester 
copolymer. 

[Claim 6]A resin composition for photoresist which contains a high molecular compound for photoresist and 
a photo-oxide generating agent of a statement in which paragraph of claims 1-4 at least. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[Field of the Invention]This invention relates to the resin composition for photoresist containing the high 
molecular compound for photoresist used when performing micro processing of a semiconductor, etc., and 
the manufacturing method of this high molecular compound and the aforementioned high molecular 



[Description of the Prior Art]The portion which shows substrate adhesion, and the portion which ****s with 
the acid by which it is generated from a photo-oxide generating agent by exposure, and becomes meltable 
to an alkali developing solution are required for the resin for photoresist used by a semiconductor 
manufacturing process. It has necessity that resin for photoresist has tolerance to the dry etching after 




(4) 



[0001] 



compound. 
[0002] 



exposure. 
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[0003]Conventionally, in acrylic resin for photoresist, the acrylic ester which has a lactone ring skeleton as 
a structure which gives substrate adhesion (meta) is proposed. The acrylic ester which has a cycloaliphatic 
hydrocarbon skeleton (meta) is proposed as a structure of having dry etching resistance. The acid 
desorption nature can attain at least these one ester bond part by using the 3rd class carbon. Therefore, it 
is possible by carrying out copolymerization of said two persons to obtain the polymer on which the function 
required as resin for photoresist was accumulated. However, actually, if it gives said two sorts of monomers 
to copolymerization since said lactone ring has the feature that polarity of a cycloaliphatic hydrocarbon 
skeleton is very low while polarity is dramatically high, It is easy to generate the polymer which has big 
composition distribution between molecules or by intramolecular without homopolymerizing the former by 
the former, tending to homopolymerize the latter by the latter, and as a result becoming a random polymer. 
If such polymer is used as resin for photoresist, when carrying out a spin coat to the substrate which is hard 
to dissolve in the solvent for photoresist, phase separation structure will be formed and it will be easy to 
produce fault, such as becoming an obstacle of formation of a resist pattern. 

[0004]the monomer which has a lactone ring skeleton in order to give sufficient substrate adhesion — for 
example, about 50 mol % — although it is necessary to use, since a lactone ring is lacking in etching 
resistance, it is difficult to acquire etching resistance sufficient as polymer. 
[0005] 

[Problem(s) to be Solved by the InventionjTherefore, the high molecular compound for photoresist whose 
purpose of this invention each monomer unit is not unevenly distributed and is a small high molecular 
compound of composition distribution between molecules and in intramolecular and which was moreover 
excellent in etching resistance, It is in providing the resin composition for photoresist containing the 
manufacturing method of this high molecular compound for photoresist, and this high molecular compound 
for photoresist. 

[0006]While other purposes of this invention are excellent in the adhesion, alkali solubility, and etching 
resistance over a substrate, It is in providing the resin composition for photoresist containing the high 
molecular compound for photoresist which is easy to dissolve in the solvent for photoresist, and the 
manufacturing method of this high molecular compound for photoresist and this high molecular compound 
for photoresist. 
[0007] 

[Means for Solving the Problem]In order that this invention persons may attain the above-mentioned 
purpose, as a result of inquiring wholeheartedly, to acrylic ester which has a specific lactone ring skeleton 
(meta), and acrylic ester which has a specific alicyclic skeleton (meta). When copolymerization of the acrylic 
ester of 3 yuan which has a specific alicyclic skeleton which has said middle polarity of two ingredients as a 
third component (meta) was added and carried out, expansion of composition distribution between 
molecules of polymer to generate and in intramolecular could be avoided, and it found out that high etching 
resistance was acquired. This invention is completed based on these knowledge. 
[0008]That is, this invention is the (A) following formula (1). 
[Formula 9] 
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(R 3 R 4 C)P(CR 7 R 8 ) r 
(R B R 6 q q (CR 9 R I0 ) S 




(1) 



(R 1 shows a hydrogen atom or a methyl group among a formula.) R 2 shows the hydrocarbon group of a 
hydrogen atom or the carbon numbers 1-3. R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , and R'° show a hydrogen atom or a 
methyl group independently, respectively, p, q, r, and s show 0 or 1 independently, respectively. p+q+r+s=2-4 
[ however, ] — it is — the acrylic ester which has a lactone ring of 5 expressed - 7 members (meta-), and 
the (B) following formula (2) 



(R" shows a hydrogen atom or a methyl group among a formula.) R' 2 and R' 3 show the hydrocarbon group of 
a hydrogen atom or the carbon numbers 1-3 independently, respectively. R u shows the owner pons alicyclic 
hydrocarbon group of the carbon numbers 6-20. t — the integer of 0-5 — being shown — the acrylic ester 
which has an owner pons alicyclic hydrocarbon group with which it is expressed (meta-), and a following 
formula (3) 
[Formula 11] 



(R 15 shows a hydrogen atom or a methyl group among a formula.) R' 6 — a methyl group or an ethyl group — 
being shown — at least one sort of acrylic ester (meta-) chosen from the acrylic ester which has an 
adamantane ring expressed (meta-), and (C) following formula (4) 
[Formula 12] 



[Formula 10] 

CH 2 =c' 

c=o 

o' 

CR 12 -C-R 13 > t 

RU 



(2) 




C = 0 

0 



(3) 





(4) 



(R 17 shows a hydrogen atom or a methyl group among a formula.) R 18 and R 19 are substituents combined with 
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the adamantane ring, and show a hydrogen atom, hydroxyl, an oxo group, or a carboxyl group independently, 
respectively. Either [ however, / at least ] R 18 or R l9 hydroxyl, an oxo group, or a carboxyl group — it is — 
the high molecular compound for photoresist produced by carrying out copolymerization of the monomeric 
mixture which contains three sorts of acrylic ester (meta-) of the acrylic ester which has an adamantane 
ring which has a substituent expressed (meta-) at least is provided. 

[0009]A value of a solubility parameter by a method of Fedors of the aforementioned (meta) acrylic ester 
(C) is the range of 20.4(J/cm 3 )' /2 - 23.5 (J/cm 3 ) l/2 , for example. 

[0010]Rates of a copolymerization ratio of acrylic ester (meta) (C) may be 1 - 50-mol %, and weight average 
molecular weight of the above-mentioned high molecular compound for photoresist may be 1,000-500,000. 
A value of a solubility parameter according [ the above-mentioned high molecular compound for 
photoresist ] to a method of Fedors may be the range of 1 9.4(J/cm 3 ) l/2 - 24.6(J/cm 3 )' /2 . 
[001 1]This invention Acrylic ester which has a lactone ring of 5 expressed with the (A) aforementioned type 
(1) - 7 members (meta), (B) acrylic ester which has an owner pons alicyclic hydrocarbon group expressed 
with said formula (2) (meta-). And at least one sort of acrylic ester chosen from acrylic ester which has an 
adamantane ring expressed with said formula (3) (meta) (meta), and (C) — a monomeric mixture which 
contains at least three sorts of acrylic ester (meta-) of acrylic ester which has an adamantane ring which 
has a substituent expressed with said formula (4) (meta-) being given to copolymerization, and, (Meta) A 
manufacturing method of a high molecular compound for photoresist obtaining an acrylic ester copolymer is 
provided. 

[0012]This invention provides the further above-mentioned high molecular compound for photoresist, and a 
resin composition for photoresist which contains a photo-oxide generating agent at least. In this 
specification, it may name generically "an acrylic (meta)", "acryloyl", and "methacryloyl one" "acryloyl 
(meta)" etc. for an "acrylic" and "methacrylic one." 
[001 3] 

[Embodiment of the Invention]The acrylic ester which has a lactone ring of 5 - 7 member by which the high 
molecular compound for photoresist of this invention is expressed with the (A) aforementioned type (1) 
(meta), (B) the acrylic ester which has an owner pons alicyclic hydrocarbon group expressed with said 
formula (2) (meta-). And at least one sort of acrylic ester chosen from the acrylic ester which has an 
adamantane ring expressed with said formula (3) (meta) (meta), and (C) — it comprises a copolymer of the 
monomeric mixture which contains at least three sorts of acrylic ester (meta-) of the acrylic ester which 
has an adamantane ring which has a substituent expressed with said formula (4) (meta-). When an isomer 
exists in the compound expressed with a formula (1), (2), (3), or (4), they can be used as independent or a 
mixture. 

[001 4] [(meta) acrylic ester (A)] In this invention, the compound expressed with a formula (1) is used as 
acrylic ester (meta) (A). 

[0015]As a hydrocarbon group of the carbon numbers 1-3 in R 2 , among a formula (1), For example, C 2 _ 3 
alkenyl groups, such as a C,_ 3 alkyl group; allyl group of a methyl group, an ethyl group, a propyl group, and an 
isopropyl group; C 3 cycloalkyl group of a cyclopropyl group, etc. are mentioned. 
[001 6] Also in the acrylic ester expressed with a formula (1) (meta), alpha-(meth)acryloyloxy 
gamma-butyrolactone (compound which are p=q=1 and r=s=0). beta-(meth)acryloyloxy 
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gamma-butyrolactone (compound which are p=r=1 and q=s=0), and beta-(meth)acryloyloxy 
delta-valerolactones (compound which are p=q=r=1 and s= 0) are preferred. 

[001 7]The following compounds are mentioned as a typical example of acrylic ester expressed with a 
formula (1) (meta). 

[A-1] alpha-(meth)acryloyloxy gamma-butyrolactone (R'=H or CH 3 , R 2 =R 3 =R 4 =R 5 =R 6 =H, p=q=1, r=s=0) 
[A-2] alpha-(meth)acryloyloxy alpha-methyl-gamma-butyrolactone (R'=H or CH 3 , R 2 =CH 3 , R 3 =R 4 =R 5 =R 6 =H, 
p=q=1 , r=s=0) 

[A-3] alpha-(meth)acryloyloxy beta, beta-dimethyl- gamma-butyrolactone (R'=H or CH 3 , R 3 =R 4 =CH 3 , 
R 2 =R 5 =R 6 =H, p=q=1, r=s=0) 

[A-4] alpha-(meth)acryloyloxy alpha and beta, beta-trimethyl gamma-butyrolactone (R'=H or CH 3 , 
r2=r3 =R 4 =C h 3 , R 5 =R 6 =H, p=q=1, r=s=0) 

[A-5] alpha-(meth)acryloyloxy gamma, gamma-dimethyl- gamma-butyrolactone (R'=H or CH 3 , R 5 =R 6 =CH 3 , 
r2=r3 =R 4 =H , p= q =1 , r =s=0) 

[A-6] alpha-(meth)acryloyloxy alpha and gamma, gamma-trimethyl gamma-butyrolactone (R'=H or CH 3 , 
R2=R5=R6=CH 3 , R 3 =R 4 =H, p=q=1, r=s=0) 

[A-7] beta-(meth)acryloyloxy gamma-butyrolactone (R'=H or CH 3 , R 2 =R 3 =R 4 =R 7 =R 8 =H, p=r=1, q=s=0) 
[A-8] beta-(meth)acryloyloxy beta-methyl-gamma-butyrolactone (R'=H or CH 3 , R 2 =CH 3 , R 3 =R 4 =R 7 =R 8 =H, 
p=r=1 , q=s=0) 

[A-9] a beta-(meth)acryloyloxy beta-methyl-delta-valerolactone (R'=H — or it CH- 3 (ing) and) R 2 =CH 3 , 
R 3 =R 4 =R 5 =R 6 =R 7 =R 8 =H, p=q=r=1, and s= 0 

[0018]The acrylic ester expressed with a formula (1) (meta) gives a substrate adhesion function to polymer. 
[0019]The acrylic ester expressed with a formula (1) (meta) can be obtained by giving acrylic acid (meta) or 
its reactive derivative, and alcohol corresponding to the compound of a formula (1) to an esterification 
reaction. An esterification reaction can be performed by the method of the common use which used an acid 
catalyst, a base, a transesterification catalyst, etc. 

[0020][(meta) acrylic ester (B)] In this invention, at least one sort of compounds chosen from the compound 
expressed with the compound and formula (3) which are expressed with a formula (2) are used as acrylic 
ester (meta) (B). 

[0021]As a hydrocarbon group of the carbon numbers 1-3 in R 12 and R' 3 , among a formula (2), For example, 
C 2 _ 3 alkenyl groups, such as a C,_ 3 alkyl group; allyl group of a methyl group, an ethyl group, a propyl group, 
and an isopropyl group; C 3 cycloalkyl group of a cyclopropyl group, etc. are mentioned. To the owner pons 
alicyclic hydrocarbon ring (bridging ring) corresponding to the owner pons alicyclic hydrocarbon group of the 
carbon numbers 6-20 in R 14 . For example, an adamantane ring, a norbornane ring, a norbornene ring, a 
bornane ring, An isobornane ring, a par hydrindene ring, a decalin ring, a par hydronalium fluorene ring, The 
owner pons alicyclic hydrocarbon ring of 2 - 4 rings, such as a perfluoro anthracene ring, 5.2.1 .0 2 and tncycl ° [s ] 
Deccan ring, 4.2.2.1 2and tncycl ° [5 ] undecane ring, and a tetracyclo [4.4.0.1 2 ' 5 .1 7 ' l0 ] dodecane, etc. are contained. 
Also in these owner pons alicyclic hydrocarbon rings, an adamantane ring, a norbornane ring, an isobornane 
ring, etc. are preferred. Said owner pons alicyclic hydrocarbon ring may have substituents, such as halogen 
atoms, such as alkyl groups (for example, C,_ 4 alkyl group etc.), such as a methyl group, and a chlorine atom. 
[0022]the inside of a formula (2), and t — the integer of 0-5 — desirable — the integer of 0-2 — 0 or 1 is 
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shown especially preferably. 

[0023]The following compound is mentioned as a typical example of a compound expressed with said 
formula (2) or (3). 

[B-1] 1-(1-(meth)acryloyloxy 1-methylethyl) adamantane (formula (2);R"=H or CH 3 , R I2 =R I3 =CH 3 , an 
R u =1-adamanthyl group, t= 1) 

[B-2] 1-(1-(meth)acryloyloxy 1-ethylpropyl) adamantane (formula (2);R"=H or CH 3 , R I2 =R I3 =CH 2 CH 3 , an 
R u =1-adamanthyl group, t= 1) 

[B-3] 1-(1-(meth)acryloyloxy 1-methylpropyl) adamantane (formula (2);R"=H — or it CH- 3 (ing) and) 
R' 2 =CH 2 CH 3 , R I3 =CH 3 , an R l4 =1-adamanthyl group, and t= 1 

[B-4] 1-(1-(meth)acryloyloxy 1 ,2-dimethylpropyl) adamantane (formula (2);R"=H — or it CH- 3 (ing) and) 
R I2 =CH(CH 3 ) 2 , R I3 =CH 3 , an R l4 =1-adamanthyl group, and t= 1 

[B-5] 1-(meth)acryloyloxy adamantane (formula (2);R"=H or CH 3 , an R' 4 =1-adamanthyl group, t= 0) 
[B-6] 1-(meth)acryloyloxy 3,5-dimethyl adamantane (formula (2);R"=H or CH 3 , R l4 =3,5-dimethyl 
adamantane 1-yl groups, t= 0) 

[B-7] 2-(meth)acryloyloxy norbornane (formula (2);R"=H or CH 3 , an R' 4 =2-norbornyl group, t= 0) 

[B-8] 2-(meth)acryloyloxy isobornane (formula (2);R"=H or CH 3 , an R l4 =2-isobornyl group, t= 0) 

[B-9] 2-(meth)acryloyloxy 2-methyladamantan (formula (3);R' 5 =H or CH 3 , R I6 =CH 3 ) 

[B-10] 2-(meth)acryloyloxy 2-ethyl adamantane (formula (3);R ,5 =H or CH 3 , R I6 =CH 2 CH 3 ) 

[0024]Since the acrylic ester expressed with the formula (2) or (3) (meta) has an owner pons alicyclic 

hydrocarbon ring, it gives the etching-proof reproductive function to polymer. The compound of [ t= 1~5 ] 

the compounds expressed with a formula (2) and the compound expressed with a formula (3) give the acid 

desorption reproductive function to polymer. (Meta) It is preferred to use at least one sort of monomers 

which give the acid desorption reproductive function as acrylic ester (B). 

[0025]The acrylic ester expressed with the formula (2) or (3) (meta) can be obtained by giving acrylic acid 
(meta) or its reactive derivative, and alcohol corresponding to the compound expressed with the formula (2) 
or (3) to an esterification reaction. An esterification reaction can be performed by the method of the 
common use which used an acid catalyst, a base, a transesterification catalyst, etc. 
[0026] [(meta) acrylic ester (C)] In this invention, the compound expressed with a formula (4) is used as 
acrylic ester (meta) (C). 

[0027] Among a formula (4), R 18 and R 19 are substituents combined with the adamantane ring, and show a 
hydrogen atom, hydroxyl, an oxo group, or a carboxyl group independently, respectively. However, either [ at 
least ] R 18 or R 19 is hydroxyl, an oxo group, or a carboxyl group. As for either [ at least / especially ] R 18 or 
R 19 it is preferred that it is hydroxyl. 

[0028]The following compound is mentioned as a typical example of a compound expressed with a formula 
(4). The numerical value behind a compound name is a value (two numbers show acrylate/methacrylate) of 
the below-mentioned solubility parameter. 

[C-1] 1-(meth)acryloyloxy 3-hydroxy adamantane (R ,7 =H or CH 3 , R ,8 =OH, R I9 =H) 
[22.79(J/cm 3 ) l/2 /22.21(J/cm 3 ) l/2 ] 

[C-2] 1-(meth)acryloyloxy 3,5-dihydroxy adamantane (R ,7 =H or CH 3 , R l8 =R l9 =OH) 
[25.12(J/cm 3 ) l/2 /24.43(J/cm 3 ) l/2 ] 
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[C-3] 1 -(meth)acryloyloxy adamantane 4-one (R' 7 =H or CH 3 , an R' 8 =4-oxo group, R' 9 =H) 
[22.39(J/cm 3 ) l/2 /21 .81 (J/cm 3 ) 172 ] 

[C-4] 1 -(meth)acryloyloxy adamantane 4,6-dione (R I7 =H — or it CH- 3 (ing) and) An R' 8 =4-oxo group, an 
R l9 =6-oxo group [24.45(J/cm 3 ) l/2 /23.76(J/cm 3 ) ,/2 ] 

[C-5] 1 -(meth)acryloyloxy 3-carboxy adamantane (R I7 =H or CH 3 , R l8 =COOH, R I9 =H) 
[21.91 (J/cm 3 ) l/2 /21 .64(J/cm 3 ) l/2 ] 

[C-6] 1-(meth)acryloyloxy 3,5-dicarboxy adamantane (R ,7 =H or CH 3 , R ,8 =R l9 =COOH) 
[23.33(J/cm 3 ) l/2 /23.02(J/cm 3 ) l/2 ] 

[C-7] 1-(meth)acryloyloxy 3-carboxy-5-hydroxy adamantane (R I7 =H — or it CH- 3 (ing) and) R l8 =COOH, 
R l9 =OH [24.1 7(J/cm 3 ) l/2 /23.81 (J/cm 3 ) l/2 ] 

[0029]The acrylic ester expressed with a formula (4) (meta), Since it has the middle polarity of the 
aforementioned (meta) acrylic ester (A) and acrylic ester (meta) (B), have a function which controls the 
maldistribution of the composition distribution in the case of copolymerization, and. A substrate adhesion 
function is given to polymer, holding etching resistance, since it has the adamantane ring which the 
hydrophilic radical combined. 

[0030]The acrylic ester expressed with a formula (4) (meta) can be obtained by giving acrylic acid (meta) or 
its reactive derivative, and alcohol corresponding to the compound expressed with a formula (4) to an 
esterification reaction. An esterification reaction can be performed by the method of the common use which 
used an acid catalyst, a base, a transesterification catalyst, etc. 

[0031]In this invention, desirable (meta) acrylic ester (C), The value of the solubility parameter by the 
method [Polym. Eng. Sci., 14, and 147 (1974) references] of Fedors. (An "SP value" may only be called 
hereafter) is the range of 20.4(J/cm 3 ) l/2 -23.5(J/cm 3 ) ,/2 [=10.0(cal/cm 3 ) ,/2 -1 1 .5(cal/cm 3 ) ,/2 ]. If such (meta) 
acrylic ester (C) is used, especially each monomeric unit can obtain the random copolymer distributed 
uniformly. 

[0032]In the high molecular compound for photoresist of this invention, although the rate of a 
copolymerization ratio of said three sorts of acrylic ester (meta) (A), (B), and (C) can be suitably set up 
according to those combination, (Meta) The ratio of acrylic ester (A), usually, 1-98-mol % — desirable — 
10-80-mol % — it being about 20-70 mol % still more preferably, and the ratio of acrylic ester (meta-) (B), 
usually, 1-98-mol % — desirable — 10-80-mol % — it is about 20-70 mol % still more preferably — the ratio 
of acrylic ester (meta-) (C) — usually — 1 - 50-mol % — desirable — 2 - 40-mol % — it is about 3-30 mol % 
still more preferably. 

[0033]The high molecular compound for photoresist of this invention is a range which does not spoil the 
characteristic as resin for photoresist, and copolymerization of the monomers other than said three sorts of 
acrylic ester (meta) may be carried out. the rate of a copolymerization ratio of monomers other than said 
three sorts of acrylic ester (meta-) — for example, 0-10-mol % — it is about 0-5 mol % preferably. 
[0034]The value of the solubility parameter according [ the high molecular compound for photoresist of this 
invention ] to the method [Polym. Eng. Sci., 14, and 147 (1974) references] of Fedors. It is preferred that (an 
"SP value" may only be called hereafter) is in the range of 1 9.4(J/cm 3 )' /2 -24.6(J/cm 3 )' /2 
[=9.5(cal/cm 3 ) l/2 -12(cal/cm 3 ) l/2 ]. 

[0035]The resist coating which applied to the semiconductor substrate (silicon wafer) the resin composition 
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for photoresist containing the high molecular compound which has such a solubility parameter, and was 
formed, While excelling in the adhesive property (adhesion) over a substrate, a high-resolution pattern can 
be formed by alkaline development. If the value of a solubility parameter is lower than 19.4(J/cm 3 )' /2 , the 
adhesive property over a substrate will fall and the problem that a pattern separates by development and it 
does not remain will arise easily. If the value of a solubility parameter is larger than 24.6(J/cm 3 )' /2 , It 
becomes difficult easily for a substrate to crawl and to apply, and also the compatibility over an alkali 
developing solution becomes high, as a result, the soluble contrast of an exposure part and an unexposed 
part worsens, and resolution falls easily. 

[0036]In this invention, the weight average molecular weight (Mw) of a high molecular compound is 3,000 to 
about 50,000 preferably 1 ,000 to about 500,000, for example, and molecular weight distribution (Mw/Mn) is 
1.5 to about 3.5, for example. Said Mn shows a number average molecular weight (polystyrene conversion). 
[0037]The high molecular compound for photoresist of this invention The aforementioned (meta) acrylic 
ester (A), (Meta) It can obtain by carrying out copolymerization of the monomer mixture which contains 
three sorts of acrylic ester (meta) of acrylic ester (B) and (meta) acrylic ester (C) at least. (Meta) Acrylic 
ester (A), acrylic ester (meta) (B), and (meta) acrylic ester (C) can be used combining independent or 2 or 
more, respectively. Solution polymerization, melt polymerization, etc. can perform a polymerization by the 
conventional method used when manufacturing acrylic polymer. 

[0038]The resin composition for photoresist of this invention contains the high molecular compound for 
photoresist and photo-oxide generating agent of said this invention. 

[0039]The common use which generates acid efficiently by exposure as a photo-oxide generating agent 
thru/or a publicly known compound, For example, diazonium salt, iodonium salt (for example, diphenyliodo 
hexafluorophosphate etc.), sulfonium salt (for example, triphenylsulfonium hexafluoroantimonate.) sulfonic 
ester [, such as triphenylsulfoniumhexafluorophosphate and triphenyl sulfonium methanesulfonate ] [ — for 
example, 1-phenyl-1-(4-methylphenyl) sulfonyloxy 1-benzoylmethane, 1,2,3-Trisul HONIRU oxymethyl 
benzene, 1,3-dinitro 2-(4-phenyl slufonyl oxymethyl) benzene, ], such as 1-phenyl-1-(4-methylphenyl 
sulfonyl oxymethyl)-1-hydroxy-1-benzoylmethane, An oxa thiazole derivative, s-triazine derivative, disulfon 
derivatives (diphenyldisulfon etc.), an imide compound, oxime sulfonate, an diazonaphthoquinone, benzoin 
tosylate, etc. can be used. These photo-oxide generating agents are independent, or they can be used, 
combining them two or more sorts. 

[0040]The amount of the photo-oxide generating agent used can be suitably chosen according to the 
intensity of the acid generated by optical exposure, the ratio of each monomeric unit in said high molecular 
compound, etc., For example, it can choose from the range of about 2-20 weight sections still more 
preferably one to 25 weight section preferably 0.1 to 30 weight section to said high molecular compound 100 
weight section. 

[0041]the resin composition for photoresist — alkalis soluble resin (for example, novolak resin.) phenol resin, 
imide resin, resin having carboxyl groups, etc. — etc. — an alkali soluble component. Colorant (for example, 
color etc.), organic solvents (for example, hydrocarbon, halogenated hydrocarbon, alcohols, ester species, 
amide, ketone, ether, cellosolves, carbitols, glycol ether ester, these mixed solvents, etc.), etc. may be 
included. 

[0042]This resin composition for photoresist is applied on a substrate or a substrate, and after drying, a 
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detailed pattern can be formed in high accuracy via a predetermined mask by exposing a beam of light to a 
coat (resist film), forming a latent image pattern (or further after-exposure bake deed), and subsequently 
developing it. 

[0043]As a substrate or a substrate, a silicon wafer, metal, a plastic, glass, ceramics, etc. are mentioned. 
Spreading of the resin composition for photoresist can be performed using the application means of 
common use of a spin coater, a dip coater, a roller coater, etc. 0.1-20 micrometers of thickness of a coat 
are about 0.3-2 micrometers preferably, for example. 

[0044]The beam of light of various wavelength, for example, ultraviolet rays, X-rays, etc. can be used for 
exposure, and g line, i line, excimer lasers (for example, XeCI, KrF, KrCI, ArF, ArCI, etc.), etc. are usually used 
for it by the object for semiconductor resist, exposure energy — 1 - 1000 mJ/cm 2 — it is a 10 - 500 
mJ/cm 2 grade preferably. 

[0045]Acid generates from a photo-oxide generating agent by optical exposure, with this acid, protective 
groups (desorption nature group), such as a carboxyl group of the alkali solubility unit of said high molecular 
compound, **** promptly, for example, and the carboxyl group etc. which contribute to solubilization 
generate. Therefore, a predetermined pattern can be formed with sufficient accuracy by development by 
water or an alkali developing solution. 
[0046] 

[Effect of the InventionjSince copolymerization of three sorts of specific acrylic ester (meta) is carried out 
according to this invention, while having a random structure where each monomer unit is not unevenly 
distributed, high etching resistance is shown. While excelling in the adhesion, alkali solubility, and etching 
resistance over a substrate, it is easy to dissolve in the solvent for photoresist. Therefore, it can be 
conveniently used as resin for photoresist, and a detailed pattern can be formed in high accuracy. 
[0047] 

[Example]Although this invention is explained more below at details based on an example, this invention is 
not limited at all by these examples. That it is behind a compound number (monomer number) with 
"methacrylate" shows the compound which has a methacryloyloxy group between two compounds 
belonging to each compound number. The number at the lower right of the parenthesis in a structural 
formula shows mol % of this monomeric unit. 

[0048]Composition of resin of the example 1 following structure [Formula 13] 

CH 3 , CH 3 I CH 3 
-fCH 2 -C— W-f CH 2 -C — W-(-CH 2 -C — ^ n 

C=0 ' C=0 ' C=0 

A refluxing pipe, a stirring child, and the method tap of three to the 100-ml round bottom flask which it had 
Monomer [A-9] (methacrylate)l .74g (8.79 millimol), Monomer [B-1] (methacrylate) 1.84 g (7.02 millimol), 
monomer [C-1] (methacrylate)0.42g (1.78 millimol), and 0.40 g of initiators (Wako Pure Chemical Industries 
make V-65) were put in, and it was made to dissolve in THF(tetrahydrofuran)1 6.00g. Then, after carrying out 
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the dry nitrogen purge of the inside of a flask, the temperature of the system of reaction was kept at 60 **, 
and was stirred under a nitrogen atmosphere for 6 hours. It refined because drop reaction mixture on 500 ml 
of 9:1 mixed liquor of hexane and ethyl acetate and a ** exception carries out the produced sediment. It is 
desired resin by dissolving the collected precipitate in THF16.00g again after reduced pressure drying, and 
repeating above-mentioned precipitate refining operation. 2.75 g was obtained. When GPC analysis of the 
collected polymer was conducted, Mw (weight average molecular weight) was 6800, and molecular weight 
distribution (Mw/Mn) was 1.89. In 'H-NMR (inside of DMSO~d 6 ) analysis, 4.1 ppm, 3.3 ppm, and a signal 
strong against 4.6 ppm besides 1.5 - 2.5 ppm (broadcloth) were observed. The SP values of polymer are 
22.23(J/cm 3 ) l/2 . 

[0049]Composition of resin of the example 2 following structure [Formula 14] 



A refluxing pipe, a stirring child, and the method tap of three to the 100-ml round bottom flask which it had 
Monomer [A- 7] (methacrylate)l .06g (6.79 millimol), Monomer [B-9] (methacrylate) 2.26 g (9.66 millimol), 
monomer [C-1] (methacrylate)0.68g (2.88 millimol), and 0.40 g of initiators (Wako Pure Chemical Industries 
make V-65) were put in, and it was made to dissolve in THF(tetrahydrofuran)1 6.00g. Then, after carrying out 
the dry nitrogen purge of the inside of a flask, the temperature of the system of reaction was kept at 60 **, 
and was stirred under a nitrogen atmosphere for 6 hours. It refined because drop reaction mixture on 500 ml 
of 9:1 mixed liquor of hexane and ethyl acetate and a ** exception carries out the produced sediment. It is 
desired resin by dissolving the collected precipitate in THF16.00g again after reduced pressure drying, and 
repeating above-mentioned precipitate refining operation. 2.98 g was obtained. When GPC analysis of the 
collected polymer was conducted, Mw (weight average molecular weight) was 7300, and molecular weight 
distribution (Mw/Mn) was 2.04. In 'H-NMR (inside of DMSO-d 6 ) analysis, 4.1 ppm, 4.6 ppm, 3.3 ppm, and a 
signal strong against 5.3 ppm besides 1.5 - 2.5 ppm (broadcloth) were observed. The SP values of polymer 



[0050]About each of the polymer obtained in the evaluation test above-mentioned example, polymer 100 
weight section and triphenylsulfonium hexafluoroantimonate 10 weight section were mixed with ethyl lactate, 
and the resin composition for photoresist of 17 % of the weight of polymer concentration was prepared. This 
resin composition for photoresist was applied to the silicon wafer by the spin coating method, and the 
1 .0-micrometer-thick photosensitive layer was formed. After prebaking for 150 seconds at the temperature 
of 100 ** on a hot plate and exposing by dose 30 mJ/cm 2 via a mask using a KrF excimer laser with a 
wavelength of 247 nm, postbake was carried out for 60 seconds at the temperature of 1 00 **. Subsequently, 
when negatives were developed for 60 seconds with the tetramethylammonium hydroxide solution of 0.3M 
and having been rinsed with pure water, in any case, a 0.20-micrometer line and space pattern was obtained. 




are 22.03(J/cm 3 )' 
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7 s yM?S if ©«ma«r^ LT^T fe «t V 0 
[ 0 0 2 2 ] S ( 2 ) cji, tliO-5 ©Sit l < 
it 0 ~ 2 ©S8t f#fc»£ L<(iOXtil 

[0023] tufas (2) xii (3) -essnsfb^ij 
[B-i] 1- (1- w« 7^yn^m->-i- 

y^x^;W 7^y^y (S (2) ; R 11 =HXtt 
CHs, r 12 =r 13 =ch 3 , R» = i-7^vyy L ;V 

a, t = o 

[b-2] 1- (1- (yy) 7^yn-f;m->-i- 

x^7°nt°;l/) ryVyyy (S (2) ; R 11 =HX 
aCHs, R 12 =R 13 =CH 2 CHs, R 14 = 1 —T#'~? 

y^;^a^ t = 1 ) 

[b-3] l- (l- (yy) 7yya-f;m->-i- 
y^7°nk°;i/) ryvyyy (S (2) ;r u =hx 

ttCHs, R 12 =CH 2 CH 3 , R 13 =CH 3 , R 14 = 1 — 

7?-?yfiH, t = l ) 

[B-4] 1- (1- w« 7yya^;m->-i, 
2 - yy y^Tn tf ;W 7 yv y y y ( 2 ) ; R 11 
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= HX«CH3, R 12 =CH (CHs) 2, R 13 =CH 3 , 
R14 = 1 -75fY>^;H N t = 1) 

[B-5] 1- (y>£) 7^'Jn-TM^->7^y^v 
(S (2) ; R 11 =HX(iCH 3 , R 14 = 1 -T$~?y 
/;l/g, t=0) 

[b-6] 1- (yyo r^yn-r;i/^^^>-3, 5-^ 
^W^Vy^y (S (2) ; R n =HX«CH 3 , 
r 14 =3, s-V^frTZ^vZy- 1 — r;i/S, t 

= 0) 

[b-7] 2- (yyo r^yn^w+y/M^ty 10 

GS (2) ;R u =HXaCH3, R 14 =2-/>l#)l 
t=0) 

[b-8] 2- (y#) 7>'jn-fwtwv*wy 

GS (2) ;R u =HXaCH3, R 14 =2-YV^;l/ 
-;l/S, t = 0) 
[B-9] 2- (yy) 7^'Jn^M+y-2-^f;b 
(S (3) ; R 15 =HXaCHs, R 16 = 

CHs) 

[b-io] 2- (y^) 7^yn-fW+y-2-if;b 
7^?y^y GS (3) ; R 15 =HX«CH3, r 16 = 20 

CH2 CHs) 

[0 0 2 4] S (2) Xtt (3) *) 7 

y y ;mxr;W4, ^isa^ftokiSafcE-f s© 

S (2) TfgSftSffr&ft©?^ t = 1 ~5©{t£!$k 
StfS (3) T?gSft5{fc£ft»fcl\ iKyv-Ciiltt 

atl^^fSo 7^y;«ixf;v (B) t 

[0 0 2 5] S (2) X« (3) T?gSftS Crf*) 7 so 

i"j;i#x^fM, (yy) 7^y;i^x«^©gjS 

ftSf*lf*/ S (2) Xtt (3) TfgSftSfc^Wfc** 

xX-r^^Mffi^ffl^/cllffl©^?*^ i Dtf a £l t 
[0026] [ y« r*y;mxr;v (O ] * 

SiTli, 7^'J«iXf^ (C) fcLTS 

(4) Tgsnsft^ffl^s. 

[0 0 2 7] S (4) tfi, R 18 M>*R 19 «, ao 

IMf, tFn^ym ^/ygxa*;i^/>^§ 

{IU R 18 SO : R 19 © / >a< tfe-7a«, tF 
n*~>;l/S, ^^VlxaAW+^lTSS. R 18 

[o o 2 s] s (4) ^^nsft^ftof^waeni: 
ryywh/yyy y y-h^/f) -ess 0 so 



[c-l] 1- (yy) 7^yn-Y;my-3-HKn 
^->7yVyyy (R 17 =HX«CH 3 , R 18 =0H, 
R 19 =H) [2 2. 7 9 (J /cm 3 ) 1/2 /2 2. 2 1 

(J /cm 3 ) 1/2 ] 

[C-2] 1- W» 7^yn-fM+y-3, 5-/ 
kKa+->7^y^y (r 17 =hx«ch 3 , r 18 = 

R 19 = 0 H) [2 5. 12 (J /cm 3 ) 1/2 2 4. 4 
3 (J /cm 3 ) 1/2 ] 

[c-3] l- r^vu^)iir^yr^"?y^y 

-4-*y (R"=HXaCH 3 , R 18 = 4-^/V 
I, R 1S =H) [2 2. 3 9 (J/cm 3 ) 1/2 /2 1. 
8 1 (J/cm 3 ) 1/2 ] 

[C-4] 1- (yy) 7^yn-fM/>7^y^y 
-4, 6-y*y (R 17 =HXttCH 3 , R 18 =4-^ 
R ,9 =6-^V1) [2 4. 4 5 (J/cm 
3 ) 1/2 /2 3. 7 6 (J/cm 3 ) 1/2 ] 

[C-5] 1- (y#) 7^yn-Y;//>-3-*M' 
+->7??y^y (R 17 =HX«CHs, R 18 =C00 
H, R 19 =H) [2 1. 9 1 (J/cm 3 ) 1/2 /2 1. 
6 4 (J/cm 3 ) 1/2 ] 

[c-6] l- 7^yn^;m->-3, 5-/ 

A;^y7?W^y (R' 7 =HX«CH3, R 18 = 
R 19 =C00H) [2 3. 3 3 (J/cm 3 ) 1/2 /2 
3. 0 2 (J/cm 3 ) 1/2 ] 

[c-7] l- (yy) 7^yn^^>-3-*M 

+ ->-5-tFo/>r^y^y (R 17 =HX«CH 
3, R 18 =C00H, R 19 =0H) [24. 17 (J/ 
cm 3 ) 1/2 /2 3. 8 1 (J/cm 3 ) 1/2 ] 
[0 0 2 9] S (4) TgSftS 7>'J;«I 

XfM, MfB 7*'J;«xxf* (A) t 
(yy) 7^y«xxf* (b) <D%m<ois&%Gt 

[0030] a (4) Tfgsns (yy) 7^y;«x 
xf/wi, (yyo T*v>i>mx.tt*(OE]&fflm& 
t, a (4) T-ssn«ft^«fjs-rs7^n-^t 
*xxr;WfcKfSfcfirf e: t tc i d # a c t * a o 

[0031] *mmzis^T, kl^ (yyo ryy 

;I/SxXf* (C) a, F e d o r s ©7T?£ [Polym. E 
ng. Sci., 14, 147(1974)#ffl \C&&ffiMl£'^ *~ 

$-<om (mt, mc rspfij £ffir&c£&&&) 

^2 0. 4 (J/cm 3 ) 1/2 ~2 3. 5 (J/cm 3 ) 
1/2 [=10. 0 (c a 1/cm 3 ) 1/2 ~1 1. 5 (c 
a 1/cm 3 ) 1/2 ] ©|6HT?&S<, 
7^'J;«XXf^ (C) 



[0 0 3 2] ifmmya h l^X hfflS^mfc^ftfK 

(A) , (B) St>* (C) ^tl5©ffi 

IxXf* (A) ©it^li, iffif 1-9 8t;l/%, 
L<(il 0 — 80 ; E;l/% > $ 5> £ L< a 20 — 70 
7^'J«xXf* (B) 
©tt$a, If l~9 8tM, !fSL<ttlO~80 
5 5> tc» S L< li 20 — 70 t;v%ggT$ 

7^y;mxf;i' (o (Dttmts mn 

l~5 0Wo, KL<a2~4 0 

[0 0 3 3] imm<D7* Y U/X MflK^/ft^l 

HT\ f5!23«© 7^'J«xXfMWCt 
/v-tf#S-&SftT^Tfc<fc^ 0 1512311© 
7? 'J^XXfMXnot/v-oai^Wa, 09 
*.f£o~i o jffgKttO-stWSSTJ 

[0 0 3 4] #818© 7* M^Xhflm#?{fc£fo 
Fedors©7ar£ [Polym. Eng. Sci., 14, 147 
(1974) #ff&] fc«fcS»»fi£/^-*-©ffi (fiCR * 
tC rspfij fclSfS 21 tfl 9. 4 (J/c 

m 3 ) 1/2 -2 4. 6 (J/c m 3 ) 1/2 [=9. 5 (c a 

1 /cm 3 ) 1/2 -1 2 (c a 1 /cm 3 ) 1/2 ] ©ISHt 

[0035] co«t5a»«ift'^^-*-*wrsi« 

Sfi (->yny^i/H tiflfLTMSWci/^x 

fete, r^^USfitc^DMiJtcSw^-y^jfM 
-TSCfc^TfffSo »j»ffi/^*-*-©ffitf 1 9. 4 
(J /cm 3 ) 1/2 iDffi^t, SSK^fSaJlHtiWS 

2 4. 6 (J/cm 3 ) 1/2 <fcD*^fc> S«tCtiD^ 

tiT'M^-r s c t ^« tea t> ^-rvvh, 7;i/# u mm 

7t^©i§»tt© nyb7XhtfI<S^ TjBftSiWST 

[0 0 3 6] #^-£H/ iS//ft^i)©S«¥^/ 
fi (Mw) Mfcfcf 1, 000-500, 0 0 Og 
»SL<a3, 0 0 0-5 0, OOOgSTfef), 
//fi/^J (Mw/Mn) 1. 5-3. 5@ 

KTafeSo %3b\ I5H2M n aa/i6)//« WVXfl/ 

[0037] *mi<oy* v i/->*xhM^?ft^i 
a, 1512 7^y;«xxf;v (a) , c**) 
7^y/«xxf^ (b) , at? c*$o r^y;i/Sx 
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Xf* (c) ©3?f© (y£) 7^y;Hxxf;^'> 
fsct^TtSo C*#) 7^y/Hxxf^ 

(A) , C**) 7 , i"J;l'ixXf)l' (B) , RZf 

so r^y;«xxf^ (O b % ^n^'ti#?4Txa 

2K±«rfi*^*Tf£fflT^So l^ii, !§«Si^ 

[0 0 3 8] #^©7* h l^/X hffl«JM»/ 
10 t5!2#^©7* h P/X hfflfijf//ft^9fc«^ 

[0 0 3 9] m&Z&Mt LTtt, Rtt£«k DxWi < 

//7;l/-n*X7x-h%Zf) , X;M^7Z^ (M 
h u 7ix*x^*x>>^t7;Wn7yf 

X7x-F , h U 7xx;l/XWx7i.^^yXW^ 
-hSif) , x;i/*yixxf^ i-7xx 
20 (4-^Wx-;W x;l^-;k*^>- l 

l, 2, 3- hUx;i/*-;i/^-^ 
~»<^;W^-lfX 1, 3-7xhn-2- (4-7x 
—Jl/Xfrfr—Jl't^i/t'fJV) ^y-t?X 1 -7x-;I/ 

- i - (4 -^f ;i/7xx;vx;v*-W+->^f ;W 

- 1 -CKD+f - 1 -tyi/Wiiva:?] , 
^^ry-^ii^f*, s-hyry/iift, 

ymmi* (-77xx;V-7x;P*yftO , -f5Kft& 

y/ yh-ywh% HfcflMTss o ens ©^n?§£ 

[0 0 4 0] «H^J©^ffl«a, ^«c£D£fiic 
f S WVD&S. ^WI2ft»?f fc^ftfc: fctj S / v-* 

?{fc£ft 1 0 0 MMfflcttLT 0 . 1-30 fff 
$L<«1 -2 5SMSP, $5>tc»SL<a2~2 OS 

sassa©iGH^ ?> mm? % % 0 

[0 0 4 1 ] 7* h u/x hfflifSlfi^a, 7;!/* y 

<<5. mm, in^^m-^mmm^E) as© 

)Vn~)Vm, xxfW, 75 FS, /h>g, x— r 
•boy;l/m *;Hfh-;l/^ J"jn-;H- 
f/bxxf« dtl5©!gl^g«&a 4 

[0042] C©7*h^Xh fflSSgfifiSci)^S#X 

aisiidifljy la^Lm pj?s©vxy^/L 
t, mm (i/^'xn) tc)t«g^8^LT (xa, 



(8) 



ft fM 2 0 0 2 - 1 4 5 9 5 4 



[0 0 4 3] S#X«S«fcLT«, ->y3^W\ 

tlSo 7*h^/XhfflSggfi^©»tt, Xk°>3 
xV>y7°3-^, n-7 3-^aJfo!I©M 

0. 1-2 0 ftm, !lfSL<(iO. 

So 

[0044] »^a±, «4©«g©)fcifu « 

ft, gS, il, Xt^Wf- (M*J£, XeC 

1, K r F, KrCK A r F, A r C lag) Siftf 

ffifflstiSo B^x^i/^-a, M^a' i~ioo om 

J/cm 2 , KL<B1 0-5 0 0mJ/cm 2 eST- 
[0 0 4 5] MSI*£«fc$tti&fS§iSJfr&^^U 

[0 0 4 6] 

14, 7 V nfiSttRtf x <y f - y^»ftfc«ns £ £ fe 
7* h P^X hfWJ: LTffiltcfSfflT'l?, malt'* 

[0 0 4 7] 

S^Wf Sft^^fo *gS^©Kffl©tTT©S* 
[0 0 4 8] SSSfiM 1 
Cftl 3] 



-fCH 2 - 



C = 0 ' 



IMS, 3 7? 3 10 0ml ^Lfi7 

jxnttyv- [a-9] (yyyyi^-h) 1. 74 



g (8. 7 9 5'JW) , [B-l] (y^yy 

h) 1. 84 g (7. 0 2 5'JW) , ^Xv- 
[C-l] W^^Vl/-h) 0. 42g (1. 7 8 5'J 

RtfBBS&SI (fn^jgxHSv-e 5) 0. 4 0 
g£rAtl, THF (rh7tKn77» 16. 00 g 

5 0 0 m 1 t u ^rz.mmmmnmt% c t 

F 1 6. 0 0 gfcjgjj?^ ±a©?*SI*«Sf^«D 

Mtcticx^mmcomm 2. 7 5 g *« 0 isukl 
/c^yv-^GPc^«fL/ctu?>, mw mmwA 

?«) ^6 8 0 0, (Mw/M n) #1.8 

1 H — NM R (DMS0-d 6 c^) ##rT? 
li, 1. 5-2. 5ppm (7n-F) ©iS*\ 3. 3 
ppm, 4. 1 ppm, 4. 6 p p mlLS^-^'t/W 5 
SHISftfco *'jT-OS Plii2 2. 2 3 (J /cm 
3 ) 1/2 XZr>% 0 
[0 0 4 9] HfifiM2 

Cftl 4] 

CH 3 i CH 3 i CII 3 

CH 2 - C — Vj-f CH 2 - C — V 0 If CH 2 - C — ^ 
C=0 ' C=0 ' C=0 

n" 0' o" 

aSES, SW?, 3 7a 3 7 10 0ml ftffi? 

^xntc^e/v- [a-7] y^^yu-h) 1. 06 
g (6. 79 = 1;^;/ , ty?- [b-9] (y^yy 

b-h) 2. 26g (9. 6 6 5';*;!/) , t/V- 
[C-l] (y^yiJU- h) 0. 68g (2. 8 8 5U 

^)V) msmm\ ^mmrnxmrnv-e 5) 0. 40 

g^Ati, THF (rh7t:FD77y) 16. 00 g 
i^m 5 0 0 m 1 icmtU <£VTcffimZWfflt&£ t 

xmrnztft-Dko ®ui,rcim.itm]mim. ssth 

F 1 6. 0 0 gtci§»$^ ±M©!*^lfSSff^lSD 
MfCttCctDPiTMCSSg 2. 9 8g^f#7c 0 0HXL 

?«) ^7 300, (Mw/M n) ^2. 0 

4TSofc 0 1 H-NMR (DMSO-deffJ) 'Affix* 

1. 5-2. 5 ppm (7n-F) ©JS*\ 3. 3 
ppm, 4. 1 ppm, 4. 6ppm, 5. 3 p pint 

m^y^i-M % wm^nrc 0 x y v-© s p fia 2 2 . 

0 3 (J /cm 3 ) 1/2 TSSo 
[0 0 5 0] !Wffi!» 
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ft fM 2 0 0 2 - 1 4 5 9 5 4 



yv- 1 o oSMgpt h yyx^xM-'j^w 

pLTx *'Jv-Igl 7il%07*M/->*XHSI 
h±T?fifil 0 0°CT1 5 0#P|^yt-^L/ci, ft 
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S2 4 7 nm©Rr Fl^^ly-f-^ffl^, VX^ 

LT\ mm 3 0 m J / c m 2 L/cft, 1 0 

0°C<DSKT6 O^H^Xh^-^Lfco 0. 

£D 6 0#TOl5U ipfeKTU yxLfctc^ Mtl© 
0. 2 0/im©7^y'7yF'X^-X/^ 



F£-Za(##) 2H025 AA02 AA09 AA14 AB16 AC04 
AC08 AD03 BEOO BE10 BGOO 
BJ10 CB14 CB41 CB51 FA17 
4J002 BG071 EB106 EQ036 EV296 
GP03 

4J100 AL08P AL08Q AL08R BA03R 
BA16R BC09Q BC09R BC27Q 
BC53P CA05 DA01 DA39 
JA38 



